Mesocorticolimbic dopaminergic systems and emotional states.
We have used the technique of in vivo voltammetry with carbon fibre electrodes to investigate further the involvement of ascending mesencephalic dopaminergic systems in emotional states in freely moving rats. In Sprague-Dawley rats, forced locomotion caused an increase in extracellular DOPAC levels in the striatum and nucleus accumbens but not in the prefrontal cortex. Immobilization (4 min) or systemic injection of the anxiogenic agent methyl-beta-carboline carboxylate enhanced extracellular DOPAC in both prefrontal cortex and nucleus accumbens but not in striatum whereas tail-pinch provoked a selective increase in this parameter in the nucleus accumbens. These data suggest that mesolimbic and mesocortical dopaminergic systems can be specifically activated by certain kinds of anxiogenic stimuli. To evaluate the relationship between emotional status and the response of mesocortical dopaminergic neurons to stress, we investigated the effects of stressful conditions on dopamine metabolism in the prefrontal cortex of 2 genetically selected lines of rats which differ drastically in their level of emotionality. Introduction of the animals into an unfamiliar environment, application of a high-intensity loud noise or immobilization were associated with an increase in extracellular cortical DOPAC levels in the hypoemotional (RHA) but not in the hyperemotional (RLA) line. These results suggest that the increase in cortical dopamine metabolism induced by stress is not connected to the emotional reaction caused by the aversive nature of the stressor but may reflect activation of cognitive processes in an attempt to cope with the stressor.